Aminophylline increases ventilation and diaphragm contractility in awake canines.
Traditional theophylline bronchodilators are still used clinically, especially in COPD. However, the effect of theophyllines on ventilation and respiratory muscles remains uncertain and these effects have not been measured directly in any awake, intact mammal. We hypothesized that aminophylline in the usual therapeutic dosage range, would elicit in the awake mammal, a significant increase in ventilation, and a significant increase in costal diaphragm shortening and contractility as recorded directly from the muscle. Therefore, we studied 13 awake canines, which had been chronically implanted with fine-wire EMG electrodes and sonomicrometer crystals in the costal segment of the diaphragm. Ventilatory parameters, moving average muscle EMG activity and muscle length and shortening, were measured at baseline and with aminophylline, during resting and hypercapnic stimulated breathing. Experiments were carried out prior to administration of aminophylline (baseline), and 1.5h after loading and ongoing infusion with aminophylline. Minute ventilation, tidal volume and respiratory frequency all increased significantly with aminophylline, both during resting breathing and at equivalent levels of hypercapnic stimulated breathing. Costal diaphragm baseline muscle length was entirely unchanged with aminophylline. Costal diaphragm shortening increased significantly with aminophylline while corresponding costal diaphragm EMG activity remained constant, consistent with increased diaphragm contractility. Thus, in awake, intact mammals, aminophylline in usual therapeutic dosage elicits increased ventilation and increased contractility of respiratory muscles.